Background: Alveolar ridge resorption still continues to be a problem in oral surgery. Cause of bone resorption is including tooth extraction, periodontal disease and inflammatory periapical pathologies. Various methods and materials have been suggested to minimize this resorption. Aim: Goal of this case report is to present alveolar ridge preservation (ARP) following horizontally fractured maxillary lateral incisor with allograft in the aesthetic zone. Case presentation: 30-yearold female patient with fractured tooth was treated by grafting and insertion dental implant. Fractured tooth extraction was performed and extraction socket augmentation was performed by allograft and covered with collagen membrane. Augmented area was treated with bone-level implant. Definitive prosthesis single-tooth porcelain-fused-to-zirconia restorations were fabricated. Conclusions: Before implant insertion, extraction and grafting socket procedure is appropriate treatment for of fractured teeth with granulation tissue.
Introduction
Alveolar ridge resorption still continues to be a problem in oral surgery. Cause of bone resorption includes tooth extraction, periodontal disease and inflammatory periapical pathologies. Age, gender, systemic diseases (diabetes, etc.) and trauma are the predisposing factors that affect alveolar bone resorption [1] - [3] . Root fractures caused by a trauma constitute approximately 7% of dental injuries and may give rise to complicated tooth extraction. This situation may cause the placement of dental implants to be difficult. Alveolar ridge resorption is accelerated after tooth extraction in the following six months [4] - [6] . 
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Various methods and materials have been suggested in order to minimize this resorption [3] [7]- [11] . Although guided bone regeneration increases alveolar ridge height and width, because of its various difficulties, socket preservation has become a more popular method lately [9] .
Aim of this case report is to present alveolar ridge preservation (ARP) following horizontally fractured maxillary lateral incisor with allograft in the aesthetic zone. Allograft was performed immediately in an extraction socket for implant region development.
Description of the Case
A 25-year-old female patient has referred to our clinic with infection complaints of the left maxillary lateral incisor. As the patient told us, her anterior maxillary teeth were injured as a result of being hit by a stone four years ago. Root canal treatment was applied to right maxillary central incisor and left maxillary lateral incisor (had horizontal fracture in the middle third) by patient's local dentist (Figure 1(a) and Figure 1(b) ).
In radiographic examination by Cone Beam CT (CBCT), the left maxillary lateral incisor fractured horizontally had a root-filling and a granulation tissue in middle thirds (Figure 2) . The luxation of this tooth was determined clinically (Figure 3) . Patient informed about potential risks of operation. Her consent form was taken. Local infiltration was administered using articaine hydrochloride 4% with epinephrine 1:200,000 (Ultracaine DS, Hoechst Marion Roussel). Envelope flap design was applied to expose bone margin of the tooth to be extracted. #14 extraction was performed and socket was curetted to remove any granulation tissue (Figure 4(a) and Figure 4(b) ). Extraction socket augmentation was performed by mineralized solvent-dehydrated bone allograft (Puros, 250 -1000 micron particle size) and covered with collagen membrane (BioMend Extend, 15 * 20 mm). The wound was closed with 4 -0 nylon suture. After surgery, patient used amoxicillin (500 mgr, four times a day for five days), chlorhexidine oral rinse (0.12%, six times a day for 10 days). Sutures were removed 10 days after the surgery.
The augmented area ( Figure 5 ) was treated with bone-level implant (Institute Straumann AG, Waldenburg, Switzerland) after six months. Implant lengt 12 with 3.3-mm diameter (Figure 6 ). Prosthetic procedure was performed after four months (Figure 7) .
Allograft was performed immediately in the extraction socket for implant region development. The primary stability of inserted implant was 53 ISQ and secondary stability was 71 ISQ. Postoperative healing follow-up was uneventful. Definitive prosthesis single-tooth porcelain-fused-to-zirconia restorations were fabricated for all four anterior incisors. There were no symptoms like infection, bleeding or pocket around the implant.
Discussion
Maxillofacial trauma can disrupt the integrity of the tooth, therefore its extraction might be inevitable. Major etiological factor of alveolar bone resorption is the extraction of a tooth [12] - [14] . The presence of sufficient buccal alveolar bone is essential for alveolar ridge preservation. Bone graft as autogenic, allogenic, and heterogenic with or without barrier membrane, synthetic materials, platelet rich fibrin gives a good result for ARP [3] [6] [7] [9] [11] [15] .
In contrast to our case, the horizontal fractures are described in the central maxillary incisors in the literature. These conditions lead to aesthetic, functional, and healing problems [16] . According to Andreason et al. [4] , recovery of root fractures is divided into four different types: a) recovery with hard tissue, b) recovery with conjunctive tissue interposition, c) recovery with bone and conjunctive interposition between the fragments, and d) recovery with granulation tissue between the fragments. Recovery was with granulation tissue all over the middle thirds of root in our case at the end of four years. Therefore, we extracted the left maxillary lateral incisor, persevered and augmented the socket, and inserted bone-level implant. Although Gu et al. [17] asserted tissue-level implant uses in anterior maxilla, many authors [18] [19] published articles which state that bone-level implant is a more concise surgical procedure and it leads to less bone resorption.
Covani et al. [20] reported that immediate implant placement is a valid treatment which induces predictable results. In this current case, we have extracted fractured tooth, augmented the socket and inserted dental implant step by step because of the granulation tissue around the root.
Barone et al. [3] indicated that use of corticocancellous porcine substitute and resorbable membrane succeed in reducing alveolar contour from remodeling when compared to non-preserved extraction sockets. Kim et al. [15] reported that autogenous tooth bone graft material can be a preferable bone substitute for extraction socket graft because of its good bone remodeling and osteoconductivity in the series of their cases. We have reached reasonable aesthetic and functional results by using allograft.
Cheah et al. [9] demonstrated that both calcium sulfate-platelet rich plasma and calcium sulfate were effective in socket preservation application and the amount of the mineralized bone component was significantly higher in the calcium sulfate-platelet rich plasma group in comparison to the calcium sulfate group.
According to the aforementioned literature, if the volume of the alveolar ridge can be maintained after extraction of tooth, dental implant insertion would be simplified. Although insertion of dental implants right after tooth extraction is a valid treatment method, extraction and grafting socket procedure is more pertinent for treatment of fractured teeth with granulation tissue.
Conclusion
Although dental implants insertion right after tooth extraction are a valid treatment application, extraction and grafting socket procedure is more suitable for treatment by implant of fractured teeth with granulation tissue.
